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Description 

[0001 J The present invention relates to a method of 
placing a purse string suture in a bowel or other section 
of tubular tissue and to instruments for performing the s 
procedure quickly and without having to open the 
patient completely. 

[0002] It is sometimes necessary in performing 
operations on sections of the alimentary canal to have 
to put a purse string suture in that tubular tissue. This 10 
occurs, for example, when the severed ends of a bowel 
are rejoined by anastomosis. A biofragmentable anasto- 
mosis ring is used to provide a mechanically locking 
connection that maintains contact between the ends of 
the intestine in an inverted anastomosis. A purse string is 
suture is used to draw each of the severed ends of the 
intestine snugly around the barrel of the ring. The ring 
produces secure serosa-to-serosa apposition of the 
ends of the intestine and maintains a satisfactory pat- 
ency until healing occurs and the ring degrades into 20 
small harmless fragments, which are eliminated from 
the body. Anastomosis rings are used in the treatment 
of various disease processes for which intestinal resec- 
tion and anastomosis is indicated, for example, carci- 
noma, diverticular disease, and colostomy closure. A 25 
description of the procedure may be found, for example, 
in U.S. Patent Nos. 4,467,804; 4,552,148 and 
4,766,898. 

[0003] GB-A-2081 0099 shows an instrument 
according to the first part of Claims 1 ,2,3,4. 30 
[0004] Placing a purse string suture in tubular tis- 
sue has generally required fully opening the body cavity. 
It would be desirable if there were a procedure for doing 
so without such a large incision, for example by access- 
ing the body cavity through one or two cannulas 35 
instead. 

[0005] It is a principal object of the present inven- 
tion to provide an instrument for quickly and effectively 
putting a purse string suture in a bowel or other section 
of tubular tissue, and to provide a means for putting a 40 
purse string suture in a tubular tissue using techniques 
known as least or minimally invasive surgery without 
having to fully open the body cavity. 
[0006] These and other objects are achieved by use 
of the surgical purse string suturing instrument of the 45 
present invention. 

[0007] In accordance with a first aspect of the 
invention, the framework of the suturing instrument is a 
pair of elongated jaws hinged together at one end for 
swinging in a planar arc of at least about 180 degrees so 
and clamping across the tubular tissue. Each of the jaws 
has a row of spaced-apart, uniform-size teeth. The two 
rows are opposed and offset with respect to each other 
so that the rows of teeth mesh when the jaws are 
closed. In doing so, the two rows of teeth bend the tis- ss 
sue between them into a wavelike configuration. 
Because the tube of tissue is collapsed, a two-wall 
thickness of the tissue overlies the crest of each tooth. 
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Cut into the crest of each tooth is a channel that runs 
parallel to the direction of the row of teeth. All of these 
channels in each row are aligned so as to define a sub- 
stantially straight passageway at their bottoms, which is 
segmented or interrupted by the gaps between the 
teeth. This passageway permits the transit of a thread- 
pulling needle through all of the teeth in the row. The 
bottom of the segmented channel is sufficiently close to 
the bases of the teeth that when a needle is forced 
through the passageway, with the jaws clamped across 
the tissue, the needle can pierce and run through the 
wall of the wave of tissue overlying and contacting the 
crest of each tooth but avoid penetrating the next adja- 
cent wall of tissue. In this way, the needle threads the 
suturing material through only the wall of tissue that 
contacts the teeth through which the needle passes, 
and does not sew the tube closed. By forcing two nee- 
dles attached to opposite ends of a length of suturing 
thread completely through the passageways and the tis- 
sue (one needle for each passageway), one creates an 
encircling series of stitches in the wall of the tubular tis- 
sue. Each needle can be severed near the suture and 
removed and the jaws of the instrument can then be 
opened and the tissue released. The good end of the 
tissue can then be placed over an anastomosis ring or 
the like. Then the thread can be drawn snugly and its 
ends tied together in the conventional manner of knot- 
ting a purse string suture. 

[0008] Because the needle passageway is the bot- 
tom of a channel cut into the crest of each tooth, when 
the jaws are opened the suturing thread slides through 
the channels and free of the teeth. Preferably, the cross- 
section of the channel through each tooth is substan- 
tially keyhole shaped. The round section is at the bot- 
tom of the channel and the narrower width slot section 
extends from the round section to the crest of the tooth. 
Using this preferred embodiment, needles having a 
diameter small enough to fit through the round section 
but too large to enter the slot can be used. This serves 
to hold the needle in the desired position at the bottom 
of the channel, while allowing the smaller-diameter 
thread to be released when the jaws are opened. 
[0009] By providing for the jaws of the instrument to 
swing open at least about 180 degrees, the instrument 
can be inserted into the body in the fully open position 
through a first cannula. The trailing jaw is then posi- 
tioned against the section of tubular tissue to be 
sutured, transverse thereto. By accessing the instru- 
ment through a second cannula, the leading jaw can 
then be swung closed, thereby clamping the tissue 
between the two rows of teeth. A novel clamping 
arrangement is operable from outside the patient's body 
to secure the jaws tightly together. The surgeon, work- 
ing outside the wound, can then force the thread-carry- 
ing needles into the two passageways in the instrument 
by pushing with his thumbs on the rear ends of the nee- 
dles. For that purpose the rear ends should be blunted, 
for example bent 90 degrees. Once the front ends of the 
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needles protrude a sufficient distance beyond the 
hinged ends of the jaws to expose the thread, the ends 
of the thread can be grasped by forceps through the 
second cannula and cut to release them from the nee- 
dles. While holding the thread ends to prevent the ends 
from being pulled back out of the tissue, the needles 
can then be withdrawn from the instrument. After that 
the leading jaw can be swung fully open and the instru- 
ment withdrawn through the first cannula. 
[0010] In an alternative procedure, each end of the 
thread is attached to its needle at a point intermediate 
the ends of the needle, and each needle has a notch in 
it, near the point of attachment, but between that Point 
and the rear end of the needle. The notch in the needle 
is sufficiently deep that if and when the needle is sub- 
jected to a bending force sufficient to break the needle, 
it will break at the notch. Using this embodiment, when 
the front ends of the needles protrude far enough from 
the hinged ends of the jaws to expose the thread, the 
point ends can be grasped with forceps through the sec- 
ond cannula and bent and broken. Then the needle 
shanks can be withdrawn from the instrument, following 
which the thread can be cut and the needle points with- 
drawn through the second cannula. With this arrange- 
ment it is less likely that the ends of the thread will be 
inadvertently withdrawn back through the instrument 
when the needles are withdrawn. This is because the 
needle points present a rigid body to be grasped by the 
forceps and because the needle points present a larger 
profile that could catch on the channels of the teeth. 
[0011] Preferably the teeth in this novel suturing 
instrument are wider at their base than at their crest, 
when measured in the direction of two rows. 
[0012] Preferably the instrument will include stop 
means for limiting the arc of swing of the jaws to a value 
within the range of about 181 to 187 degrees. This helps 
guard against the leading jaw jackknrfing closed as the 
instrument is inserted into the body through the first 
cannula. 

[001 3] It is also preferred that the instrument of the 
present invention further include camming means for 
tightening the jaws against each other when they are 
closed, as well as remote operating means for driving 
the camming means from a location outside a patient's 
body when the jaws are to be clamped across a section 
of tubular tissue inside the body. Further preferred is 
that the instrument include means for releasably locking 
the jaws together after they have been tightened against 
each other by operation of the camming means. It is 
also preferred that the locking means be operable from 
outside the patient's body. 

[0014] A preferred camming means is one that 
includes a pair of inclined planes or ramps that are inte- 
gral with an upper, first one of the jaws and are located 
on or near the unhinged end of the jaw. Such an inclined 
plane should lie on each side of the needle passageway. 
Each of the planes should be sloped in a lengthwise 
direction with respect to the jaw. The direction of the 



slope of the plane should be such that end of the plane 
that lies nearer the lower, second jaw when the jaws are 
closed is also the end of the plane that lies nearer the 
unhinged end of the upper, first jaw. The purpose for this 

s will be clear in a moment. 

[0015] This preferred camming means will also 
include an elongated housing or main shaft having a 
proximal end and a distal end. The housing is attached 
at its distal end to the unhinged end of the second jaw 

10 so as to extend lengthwise therefrom. The housing 
includes two slots extending the length thereof. The 
slots are so positioned as to be aligned with the inclined 
planes when the jaws are closed. A drive rod is 
mounted in each of the slots that one of its ends abuts 

is the inclined plane with which it is paired. To push the 
drive rods, the operating means includes a lever assem- 
bly mounted on the proximal end of the elongated hous- 
ing. This lever mechanism permits the rods to be 
alternately pushed against the inclined planes and 

20 pulled away from them. Because of the orientation of 
the inclined planes, when the rods are pushed against 
them, they tend to cam the jaws more tightly closed. 
The lever assembly is preferably hand-operable and 
includes biasing means (e.g., a compression spring or 

25 the like) tending to urge the rods away from the inclined 
planes. 

[0016] It is also preferred that the elongated hous- 
ing include a pair of lengthwise, internal conduits that 
align with the needle passageways when the jaws are 

30 closed. These conduits should be approximately the 
same diameter as the needle passageways. Also, in 
order to permit the thread to pass through the housing, 
the two conduits must be connected together through- 
out their length by a slot, preferably a slot having 

35 approximately the same width as the slot sections of the 
channels through the teeth. 

[0017] In another aspect of the present invention, 
the framework of the instrument is a main shaft; a pair of 
relatively movable jaws for clamping the tubular tissue 

40 therebetween, the first jaw being substantially pivotable 
through 180 degrees with respect to the second jaw 
about a first pivot axis on the main shaft, each jaw hav- 
ing a row of spaced-apart, uniform-size teeth; and a 
mechanism for moving the first jaw substantially 180 

45 degrees from an insertion position along the main shaft 
to a second position where the row of teeth of the first 
jaw meshes with the row of teeth of the second jaw. By 
using such an instrument, the two rows of teeth bend 
the tissue between them into a wave-like configuration. 

so Because the tube of tissue is collapsed, a two-wall 
thickness of the tissue overlies the crest of each tooth. 
Each tooth is of the same configuration as discussed 
above so the needle threads the suturing material 
through only the wall of tissue that contacts the teeth 

55 through which the needle passes, and does not sew the 
tube closed. By forcing two needles attached to oppo- 
site ends of a length of suturing thread completely 
through passageways formed by the channels in each 
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row of teeth and the tissue (one needle for each pas- 
sageway), an encircling series of stitches is created in 
the wall of the tubular tissue. Each needle can be sev- 
ered near the suture and removed and the jaws of the 
instrument can then be opened and the tissue released. 5 
The good end of the tissue can then be placed over an 
anastomosis ring or the like. Then the suture can be 
drawn snugly and its ends tied together in the conven- 
tional manner of knotting a purse string suture. 
[001 8] By providing for the jaws of the instrument to 
relatively swing open about 180 degrees, the instrument 
can be inserted into the body in the fully open position 
through a cannula, without fully opening the patient. The 
first jaw is swung from the insertion position about the 
first pivot axis to an intermediate position adjacent the 
second jaw. The first and second jaws are then pivoted 
about second and third pivot axes, which are orthogonal 
to the first pivot axis. Afterwards, the first and second 
jaws are positioned adjacent and transverse to the sec- 
tion of tubular tissue and sufficient clamping pressure is 
applied to the jaws to bend the clamped tissue into a 
wave-like configuration with a two-wall thickness of the 
tissue overlying the crest of each tooth, the tissue being 
forced deep enough into the spaces between the teeth 
that a first wall thickness of tissue, but not the second 
wall thickness thereof, protrudes into the needle pas- 
sageway. Next, two needles attached to opposite ends 
of a length of bioabsorbable thread are forced com- 
pletely through the passageways and the tissue, one 
needle for each passageway, thereby creating an encir- 
cling series of stitches in the wall of the tubular tissue. 
The needles are then detached from the thread and 
removed from the body, thereby leaving a purse string 
suture in the tubular tissue, ready to be drawn snug and 
tied. 

[0019] Preferably, a novel clamping arrangement is 
operable from outside the patient's body to secure the 
jaws tightly together. The surgeon, working outside the 
wound, can then force the thread-carrying needles into 
the two passageways in the instrument by using for- 
ceps. Once the front ends of the needles protrude a suf- 
ficient distance beyond the ends of the jaws to expose 
the thread, the ends of the thread can be grasped by for- 
ceps through a second cannula, for example, and cut to 
release them from the needles. While holding the thread 
ends to prevent the ends from being pulled back out of 
the tissue, the needles can then be withdrawn from the 
instrument. After that the clamping mechanism can be 
released and the jaw can be swung fully open and the 
instrument withdrawn through the first cannula. 
[0020] A preferred moving mechanism includes a 
positioning device for moving the first jaw between the 
insertion position and an intermediate position between 
the insertion and clamping positions, and a clamping 
device for applying a clamping force to the pair of jaws 
to move the first jaw to the clamping position. 
[0021] Preferably the positioning device comprises 
a cable operable from outside the patient's body for 
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pushing and pulling the first jaw about the first pivot axis 
between the insertion and intermediate positions. 
[0022] It is preferred that the first jaw is connected 
to a support beam and the clamping device comprises a 
tube slidable along the main shaft and the support 
beam to generate the clamping force to the pair of jaws. 
[0023] It is also preferred that the clamping device 
further includes a lever assembly mounted on a proxi- 
mal end of the main shaft and operable outside the 
patient's body for selectively pushing or pulling the tube 
along the main shaft. 

[0024] Preferably the surgical suturing instrument 
also includes a device for releasably locking the jaws 
together after they have been tightened against each 
other by operation of the clamping device, the locking 
device also being operable from outside the patient's 
body when the jaws are clamped across the section of 
tubular tissue inside the body. 

[0025] It is also preferred that the first and second 
jaws are respectively rotatable about second and third 
pivot axes, which are orthogonal to the first pivot axis. 
[0026] In still another aspect of the present inven- 
tion, a suturing instrument is comprised of an elongated 
shaft; a pair of relatively movable jaws for clamping the 
tubular tissue therebetween, the first jaw being substan- 
tially pivotable with respect to the second jaw about a 
first pivot axis, and each jaw having a row of spaced- 
apart, uniform-size teeth; a mechanism for articulating 
the pair of jaws about a second pivot axis orthogonal to 
the first pivot axis; and a mechanism for closing the jaws 
together to clamp the tubular tissue therebetween. The 
tubular tissue is clamped by meshing the row of teeth of 
the first jaw with the row of teeth of the second jaw to 
bend the tissue therebetween into a wavelike configura- 
tion with the collapsed tube forming a two-wall thickness 
of tissue overlying the crest of each tooth. Each tooth is 
configured as discussed above so the needle threads 
the suturing material through only the wall of tissue that 
contacts the teeth through the which the needle passes, 
and does not sew the tube closed. By forcing two nee- 
dles attached to opposite ends of a length of suturing 
thread material completely through passageways 
formed by the channels in each row of teeth in the tis- 
sue, an encircling series of stitches is created in the wall 
of the tubular tissue. Preferably, each needle can be 
snapped-off near the suture and the needle heads and 
suture can be withdrawn from the body through a can- 
nula while the needle shafts are withdrawn back through 
the passageways. The jaws of the instrument can then 
be opened and the tissue released. The jaws are closed 
again to withdraw the suturing instrument through 
another cannula in the body. The ends of the suture are 
cut from the needle head and drawn snugly around an 
anastomosis ring or the like and knotted to form a purse 
string suture. 

[0027] A preferred actuating mechanism includes a 
driving rod for pivoting the first and second jaws about 
the first pivot axis. The driving rod is preferably con- 



EP0 598 976 B1 



15 



20 



25 



30 



35 



40 



45 



50 



4 



1 



7 



EP 0 598 976 B1 



8 



nected to one of the jaws through a lost motion lever for 
raising and lowering that jaw about a third pivot axis par- 
allel to the first pivot axis. The first and third pivot axes 
are preferably offset from one another to increase the 
clamping force of the lost motion lever. 5 
[0028] It is also preferred that the articulating mech- 
anism includes a camming rod for abutting one of the 
jaws and pivoting the pair of jaws about the second pivot 
axis. The articulating mechanism also includes stop 
means for limiting the articulating movement of the jaws. 10 
[0029] These and other objects, aspects, features, 
and advantages of the present invention will become 
apparent from the following detailed description of the 
preferred embodiments taken in conjunction with the 
drawings. 15 

Figure 1 is an exploded view of a major portion of 
the purse string suturing instrument in accordance 
with a first embodiment of the present invention; 

20 

Figure 2 is an isometric view of the distal end (jaw 
end) of the purse string suturing instrument of the 
first embodiment in an open position; 

Figure 3 is an isometric view of the handle assem- 25 
bly of the suturing instrument of the first embodi- 
ment of the present invention; 

Figure 4 is a partial plan view of the handle assem- 
bly shown in Figure 3; 30 

Figure 5 is a partial isometric view of a proximal end 
of one of the push rods of the suturing instrument of 
the first embodiment of the present invention; 

35 

Figure 6 is a side elevational view of the distal end 
(jaw end) of the suturing instrument of the first 
embodiment of the present invention being moved 
toward a clamping position around a tubular tissue; 

40 

Figure 7 is a side elevational view of the distal end 
of the suturing instrument of the first embodiment of 
the present invention in a position to be clamped; 

Figure 8 is a side elevational view of the distal end 45 
of the suturing instrument of the first embodiment of 
the present invention in a fully clamped position 
with the suturing needles inserted therethrough; 

Figure 9 is a cross-sectional view along lines 9-9 of so 
Figure 8; 

Figure 10 is a cross-sectional view along lines 10- 
10 of Figure 8; 

55 

Figure 11 is an enlarged side view of a suturing 
needle used in the present invention; and 



Figure 12 is an elevational view of the proximal end 
of the suturing instrument of the present invention. 

Figure 13 is an isometric view of the purse string 
suturing instrument in accordance with a second 
embodiment of the present invention; 

Figure 1 4 is an isometric view of the distal end (jaw 
end) of the purse string suturing instrument of the 
second embodiment of the present invention in an 
insertion (open) position; 

Figure 15 is an exploded view of the distal end of 
the suturing instrument of the second embodiment 
of the present invention; 

Figure 16 is an exploded partial vertical cross-sec- 
tional view of the distal end of the suturing instru- 
ment of the second embodiment of the present 
invention; 

Figure 17 is an isometric view of the bottom of the 
distal end of the suturing instrument of the second 
embodiment of the present invention; 

Figure 1 8 is exploded view of the bottom of the dis- 
tal end of the suturing instrument of the second 
embodiment of the present invention; 

Figure 19 is a vertical cross-sectional view of the 
distal end of the suturing instrument of the second 
embodiment of the present invention; 

Figure 20 is an enlarged vertical cross-sectional 
view of the pivot portion of the distal end of the 
suturing instrument of the second embodiment of 
the present invention; 

Figure 21 is an isometric view of the distal end of 
the suturing instrument of the second embodiment 
of the present invention with the jaws in an interme- 
diate position; 

Figure 22 is an isometric view of the distal end of 
the suturing instrument of the second embodiment 
of the present invention with the jaws rotated to an 
operational position; 

Figure 23 is an isometric view of the distal end of 
the suturing instrument of the second embodiment 
of the present invention with the jaws in a clamping 
position; 

Figure 24 is an enlarged isometric view of the distal 
end of the suturing instrument of the second 
embodiment of the present invention with the jaws 
in the clamping position; 
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Figure 25 is another isometric view of the distal end 
of the suturing instrument of the second embodi- 
ment of the present invention with the jaws in the 
clamping position; 

5 

Figure 26 is a plan view of the distal end of the , 
suturing instrument of the second embodiment of 
the present invention with the jaws rotated in the 
clamping position; 

10 

Figure 27 is an isometric view of the purse string 
suturing instrument in accordance with a third 
embodiment of the present invention; 

Figure 28 is an exploded view of the purse string is 
suturing instrument of the third embodiment of the 
present invention; 

Figure 29 is an isometric view of the purse string 
suturing instrument of the third embodiment of the 20 
present invention with the jaws closed and in the 
articulated position; 

Figure 30 is an isometric view of the suturing instru- 
ment of the third embodiment of the present inven- 25 
tion with the jaws open and in the articulated 
position; 

Figure 31 is an isometric view of the suturing instru- 
ment of the third embodiment of the present inven- 30 
tion with the jaws in the articulated and clamped 
positions; 

Figure 32 is a side view of the suturing instrument 
of the third embodiment of the present invention 35 
with the jaws in the articulated and clamped posi- 
tion; 

Figure 33 is a side view of a suturing needle in 
accordance with the present invention; 40 

Figures 33A through 33D are enlarged isolation 
views of the suturing needle in accordance with the 
present invention; 

45 

Figure 34 is a side view showing one side of a han- 
dle for the suturing instrument of the third embodi- 
ment of the present invention in an open position; 
and 

50 

Figure 35 is a side view showing the opposite side 
of the handle of the third embodiment of the present 
invention in a closed position. 

[0030] Figures 1 through 12 depict a purse string ss 
suturing instrument in accordance with a first embodi- 
ment of the present invention. 
[0031] Figure 1 illustrates a major portion of the 



purse string suturing instrument of the present inven- 
tion. The instrument includes a main shaft 10, a lower 
jaw 12 and a complementary upper jaw 14. A proximal 
end of the lower jaw 12 is fixedly attached to a distal end 
of the main shaft 10. The jaws 12, 14 are designed to 
clamp a tubular tissue at a point where the purse string 
suture is to be placed. Hinge 20 is fixedly attached to a 
distal end of the lower jaw 12 and hinge 22 is fixedly 
attached to a hinge end of the upper jaw 14. Two rela- 
tively short pivot pins 24 are inserted into complemen- 
tary appositioned holes of the hinges 20, 22 to establish 
a pivot axis. When mounted, the pins 24 are spaced 
apart along the direction of the pivot axis so that an 
empty space is provided between the pins. The upper 
and lower jaws are relatively moveable in a planar arc 
about the pivot axis between open and closed positions. 
In the open position the upper jaw is swung approxi- 
mately 181 to 187 degrees, more preferably 184 
degrees, from the closed position. The upper jaw 14 is 
prevented from swinging further by stops provided on 
the hinges 20, 22. 

[0032] The lower jaw 12 is provided with a row of 
spaced-apart teeth 16 of uniform size and spacing. The 
upper jaw 14 is also provided with a complementary row 
of spaced-apart teeth 18. The teeth 18 are offset from 
the teeth 1 6 so that when the upper jaw is swung around 
the pivot point to the closed position opposed to the 
lower jaw, the teeth 16 can mesh with the teeth 18. (See 
Figures 6, 7 and 8.) A channel 26 is formed in the crest 
of each tooth 16 of the lower jaw 12. Each channel 26 
runs parallel to the direction of the row of teeth. In cross- 
section, each channel is shaped like a keyhole including 
a circular portion at its bottom, i.e. the location most dis- 
tant from the crest of the tooth in which the channel is 
formed, and a rectangular portion or slot extending from 
the circular portion to the crest of the tooth. The circular 
portions of channels of the row of teeth 16 are aligned 
so as to form a substantially straight passageway, which 
is segmented or interrupted by the gaps between the 
teeth. The teeth 18 of the upper jaw are formed with 
similar channels 27 to define a parallel passageway. 
[0033] Needle guides 26a and 26b are positioned in 
a longitudinal slot 1 0a formed at the twelve o'clock posi- 
tion of the periphery of the main shaft 10. Each needle 
guide is formed of extruded plastic as an elongated 
member. A longitudinal groove 28a is formed on the 
inner surface of needle guide 26a. In cross-section, the 
groove 28a includes two spaced, semi-circular portions 
bridged by a straight portion. Needle guide 26b is 
formed as a mirror-image of guide 26a with a similar 
groove 28b. The guides 26a, 26b abut one another in 
the longitudinal slot of the main shaft 10 such that 
grooves 28a ( 28b are positioned adjacent one another. 
In this manner grooves 28a t 28b combine to form a 
"dog-bone" passageway 31 (Figure 9) having two circu- 
lar conduits connected by a straight channel. As an 
alternative, the needle guides can be formed as a uni- 
tary extruded piece having a dog-bone passageway. 
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[0034] The needle guides 26a, 26b are mounted on 
the main shaft 10 with the lower halves of the guides 
being aligned with and abutting or near the lower jaw 12. 
The lower conduit of passageway 31 is aligned with the 
passageway defined by the channels 26 in the teeth of 
the lower jaw 12. When the upper jaw 1 4 is in the closed 
position, the upper halves of the guides 26a, 26b are 
aligned with the upper jaw and the upper conduit of the 
passageway 31 is aligned with the passageway defined 
by the channels 27 in the teeth of the upper jaw. The 
spacing of the upper and lower conduits of the passage- 
way 31 may be slightly larger than the spacing between 
the channels 26 and 27 in the jaws when they are fully 
closed to ensure that the needles will enter the channels 
when jaws are slightly short of fully closed. 
[0035] A bifurcated cam member 30 with two 
inclined plane cam ramps 30a is provided on an end of 
the upper jaw 14 opposite the hinged end. Each cam 
ramp 30a is engageable with a clamping end 32a of one 
of two pushrods 32. When the pushrods 32 are actuated 
and forced toward the cam member 30, the resultant 
force urges the upper jaw 14 downwardly in a further 
meshing engagement with the lower jaw 12. The push- 
rods 32 are slidable in elongated slots 10b provided at 
three and nine o'clock positions of the periphery of the 
main shaft 10. 

[0036] After the needle guides 26a, 26b and the 
pushrods 32 are positioned in their respective slots, a 
spring band 34 made of sheet metal, for example, is 
snapped around the main shaft 1 0 to retain the guides 
and pushrods. The gap in the spring band is sufficiently 
small as not to permit any element from slipping out, 
regardless of the angular position of the gap. 
[0037] The invention is not limited to the configura- 
tions described above. Many combinations of the afore- 
mentioned elements can be formed unitarily. For 
example, the upper jaw 14, hinge 22, and cam member 
30 may be formed as one piece, as well as the main 
shaft 10, lower jaw 12 and hinge 20, or only the lower 
jaw 12 and hinge 20, etc. 

[0038] As shown in Figures 2 and 3, the pushrods 
32 are driven by a rotatable lever 38. The lever is rotat- 
able relative to a handle 36 and pivotable about a pin 40 
provided through the handle 36. The handle includes a 
grip portion 36a and a connection portion 36b. A hole is 
formed in the connection portion and the main shaft 10 
is positioned therein. A screw 44 is then tightened to 
secure the handle 36 to the main shaft 10 with a clamp- 
ing engagement. The lever 38 includes a grip portion 
38a and a bifurcated U-shaped portion 38b bent at sub- 
stantially a right angle with respect to the grip portion 
38a. Each arm of the U-shaped portion 38b includes a 
slot on an inner side thereof to engage a notch 32b in a 
proximal end of a pushrod 32. See Figures 4 and 5. The 
notch can freely move along the length of the slot to 
accommodate the angular change of the U-shaped por- 
tion 38b through its full range of motion. 
[0039] The lever 38 is biased away from the handle 
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36 by a spring 42, thereby normally retracting the push- 
rods 32. With this arrangement a user can grip the han- 
dle 36 and squeeze the lever 38 with one hand. Thus, a 
user can effectively control the clamping pressure 
s between the lower jaw 1 2 and the upper jaw 1 4 with one 
hand. 

[0040] A rigid locking mechanism 46 having ratchet 
teeth is provided on the proximal end of the handle 36. 
A rotatable locking mechanism 48 with complementary 

10 ratchet teeth is provided on the proximal end of the lever 
38. As the lever 38 is squeezed toward the handle 36, 
the teeth of the rotatable locking mechanism 48 pro- 
gressively mesh with the teeth of the rigid locking mech- 
anism 48, thereby locking the relative positions of the 

75 handle 36 and lever 38. The rotatable locking mecha- 
nism 48 is rotated out of engagement with the rigid lock- 
ing mechanism 46 to unlock the handle and lever in 
order to retract the pushrods 32. 
[0041] Each end of a single length of bioabsorba- 

20 ble, monofilament suture or thread 58 is attached to a 
tip end 56a of a needle 56. The diameter of the needle 
is small enough to be slidable through the circular con- 
duits in the needle guides 26a, 26b and the circular pas- 
sageways of the teeth, yet large enough to prevent 

25 slipping from the circular conduits and passageways. A 
notch 56c can be formed where the tip end 56a meets 
the main body of the needle 56 to enable the tip end to 
be snapped off. The proximal end 56b of each needle is 
bent at a right angle to receive a pressing or pulling 

30 force. The suture 58 is of a diameter smaller than the 
width of the slot of the channels 26, 27 of the teeth and 
the width of the straight channel of the dog-bone pas- 
sageway 30. 

[0042] The procedure of forming a purse string 

35 suture in a tubular tissue using the suturing instrument 
of the present invention will be described in detail below. 
[0043] Initially, the pursing string suturing device of 
the invention may be inserted through a small cannula 
54 inserted in an abdominal wall 52 for example. The 

40 diameter of the cannula 54 is on the order of 12 mm, for 
example, and is sized so that, when in the open posi- 
tion, the lower jaw 12 and the upper jaw 14 can be 
inserted therein. However, the cannula is too small to 
permit entry of the jaws when they are in the closed 

45 position. The cannula is also sufficiently large to permit 
insertion of the main shaft 10 up to its connection with 
the handle 36. Thus, only a small opening in the body is 
needed to insert the instrument. 
[0044] Referring to Figure 2, the distal end of the 

so suturing instrument, with the jaws in the open position, 
is inserted in the cannula 54 in the vicinity of the tubular 
tissue to be sutured. In the open position the leading 
upper jaw 14 is at an angle, 184 degrees for example, 
relative to the lower jaw 12. Therefore, the upper jaw 14 

55 including the cam member 30 are inserted at an angle. 
This permits the cam member 30 to be formed with a 
greater height, which presents a larger profile to be cap- 
tured by the camming ends of the pushrods 32. Also, 
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the jaws are less likely to inadvertently jackknife to the 
closed position when inserted at that angle since they 
are limit-stopped at that angle. 
[0045] When the distal end of the suturing instru- 
ment is fully inserted, the lower jaw 12 is positioned s 
below and transverse to the of the tubular tissue so to 
be sutured, as shown in Figure 6. Forceps 57 are 
inserted through a second cannula (unshown) to grasp 
the upper jaw 1 4 and rotate it toward the closed position 
with the tubular tissue positioned between the jaws. The io 
forceps 57 are then used to press the cam member 30 
downwardly to align its cam ramps 30a with the cam- 
ming surface 32a of the push rods 32, as shown in Fig- 
ure 7. When in alignment, the lever 38 is squeezed to 
force the pushrods 32 forwardly. As the pushrods is 
advance, the camming surface 32a contacts the cam 
ramps 30a to force the cam member 30 and the upper 
jaw 14 downwardly, as shown in Figure 8. Thus, the 
tubular tissue 50 is clamped between the upper and 
lower jaws with a desired degree of force, which is main- 20 
tained by the interlocking of the teeth of locking mecha- 
nisms 46, 48. 

[0046] As the jaws clamp the tubular tissue with the 
desired degree of force, the opposing rows of teeth 16, 
18 bend the tissue 50 between them into a wavelike 25 
configuration. As depicted in Figure 8, because the tube 
of tissue 50 is collapsed, a two-wall thickness of the tis- 
sue overlies the crest of each tooth. 
[0047] At this time the needles 56, each of which 
are attached to an end of a suture 58, are inserted into 30 
the circular conduits of the passageway 30 defined by 
the needle guides 26a ( 26b and through the passage- 
ways defined by the channels 26, 27 formed in the teeth 
16, 18 of the jaws 12, 14. As each needle travels from 
tooth to tooth of one jaw, it pierces the wall of tissue that 35 
contacts that wall without penetrating the wall of tissue 
that contacts the other jaw. In this manner, each needle 
threads the suture through one wall of the two-wall 
thickness of the tissue and does not sew the tube 
closed. As the ends of the suture advance through the 40 
conduits and passageways, the connecting loop of the 
suture is free to pass through the slot of the dog-bone 
passageway 30. The hinge pins 24 do not interfere with 
the advancement of the needles because the needles 
pass between the pins 24. After the tip end 56a of each as 
needle, including an end of the suture 58, emerges from 
the distal end of the jaws, an encircling series of stitches 
will have been formed in the wall of the tubular tissue. 
[0048] If the needles 56 are provided with a frangi- 
ble notch 56c, each tip end 56a can be snapped off with so 
forceps manipulated through the second cannula. The 
remaining portions of the needles are then withdrawn 
back through the passageways. The tissue may be cut 
on one or the other side of the closed jaws. Thereafter 
the locking mechanism released, the upper jaw is ss 
swung to the open position, and the suturing instrument 
is removed through the first cannula 54. As the jaws are 
removed from the tubular tissue, the stitches are free to 



pass through the slots of the channels 26, 27 formed in 
the teeth. Afterward, the end of the tubular tissue can be 
placed over an anastomosis ring or the like and the 
purse string suture is then drawn snugly over the ring 
and tied in a conventional manner. 
[0049] If the needles are not frangible, the needles 
are first withdrawn slightly to create a loop in each end 
of the suture. These loops are snipped and the free 
ends of the suture are grasped with forceps. Then the 
entire needles are withdrawn and the suturing instru- 
ment is removed in the same manner as above. 
[0050] Figures 13 through 26 depict a purse string 
suturing instrument in accordance with a second 
embodiment of the present invention. 
[0051] Figure 13 illustrates a major portion of the 
purse string suturing instrument of the present inven- 
tion. The instrument includes a main shaft 110, a first 
jaw 112 and a complementary second jaw 114. The first 
jaw 112 is connected to the main shaft 110 through a 
support beam 120, which is pivotable about a pivot axis 
128 in the main shaft as shown in Figure 14. The sec- 
ond jaw 1 14 is fixedly attached to support beam 1 10b, 
which is integrally formed on a distal end of the main 
shaft 110 also shown in Figure 14. The jaws 112, 114 
are designed to clamp a tubular tissue at a point where 
the purse string suture is to be placed. 
[0052] As is clear in Figure 14, the first jaw 1 12 is 
provided with a row of spaced-apart teeth 1 16 of uni- 
form size and spacing. The second jaw 1 14 is also pro- 
vided with a complementary row of spaced-apart teeth 
1 18. The teeth 1 18 are offset from the teeth 1 16 so that 
when the first jaw is swung around the pivot axis 128 to 
the clamping (closed) position opposed to the second 
jaw, the teeth 1 16 can mesh with the teeth 1 18. A chan- 
nel 1 16a is formed in the crest of each tooth 116 of the 
first jaw 112. Each channel 116a runs parallel to the 
direction of the row of teeth. In cross-section, each 
channel is shaped like a keyhole including a circular 
portion at its base, i.e. the location most distant from the 
crest of the tooth in which the channel is formed, and a 
rectangular portion or slot extending from the circular 
portion to the crest of the tooth. The circular portions of 
channels of the row of teeth 116 are aligned so as to 
form a substantially straight passageway, which is seg- 
mented or interrupted by the gaps between the teeth. 
The teeth 1 1 8 of the second jaw are formed with similar 
channels 1 18a to define a parallel passageway. 
[0053] Each end of a single length of bioabsorba- 
ble, monofilament suture or thread 162 is attached to a 
tip end 1 60a of a needle 1 60 as shown in Figure 1 3. The 
diameter of the needle is small enough to be slidable 
through the circular passageways of the channels 1 16a, 
1 18a of the teeth, yet large enough to prevent slipping 
from the passageways. A notch 160c can be formed 
where the tip end 160a meets the main body of the nee- 
dle 160 to enable the tip end to be snapped off. The 
suture 162 is of a diameter smaller than the width of the 
slot of the channels 1 16a, 1 18a of the teeth. 
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[0054] Referring now to Figures 14 through 19, 
each jaw is pivotally mounted to its respective support 
beam 120, 110b about a pin 113a, 115a and is held 
against the support beam via a hairpin-shaped leaf 
spring 1 13, 1 15 which specifically holds the jaw against 
a flat section 120a, 1 10a of each beam. 
[0055] In Figure 13, the jaws are shown in a closed 
(clamping) position. The jaws are pressed closed by the 
action of the sleeve 130 riding over the jaw support 
beams 110b, 120. The sleeve 130 is a slide tube which 
can be moved distally along the shaft 1 10 to a position 
where it can effect a camming action between the two 
jaw support beams 1 10b, 120, which results in squeez- 
ing the jaws 112, 114 together. Alternately, it can be 
moved proximally along the shaft to expose a nesting 
area 1 10c when retracting the jaw and beam assembly. 
An enlarged flange area 1 30a near the end of the sleeve 
contains an air sealing diaphragm (not shown) secured 
inside as an integral part of the proximal end of the 
sleeve. A groove 1 30b in the flange area of the sleeve is 
provided to engage a forked end 136a of a pusher 136. 
There is enough clearance between the groove 130b 
and the forked end 136a of the pusher 136 so that the 
pusher can move its pivoted end, at the pin 146, toward 
or away from the shaft 110 a reasonable amount without 
the fork binding in the groove. The diaphragm men- 
tioned above provides an air seal against the shaft 110. 
The cannula into which the suturing instrument is 
inserted should also be provided with a diaphragm, 
which will wipe against the sleeve 130 as an air seal. 
This will prevent leakage from the pressurized abdomi- 
nal area during the suturing operation. 
[0056] Referring once again to Figure 13, a handle 
1 32 is affixed to the proximal end of the main shaft 1 1 0 
by a pin 144 or a clamp, for example. A lever 134 is piv- 
otally mounted on the handle via a pin 142. The lever 
134 is connected by the pin 146 to the pusher 136 and 
is biased open with a spring 140 until the lever reaches 
a limit stop, namely the handle mounting pin 144, in the 
stationary handle 132, thereby normally retracting tube 
130 via pusher 136. With this arrangement a user can 
grip the handle 132 and squeeze the lever 134 with one 
hand. Thus, a user can effectively control the clamping 
pressure between the first jaw 1 12 and the second jaw 
114 with one hand. 

[0057] A rigid locking mechanism 132a having 
ratchet teeth is provided on the proximal end of the han- 
dle 132. A rotatable locking mechanism 138 with com- 
plementary ratchet teeth is provided on the proximal 
end of the lever 134. As the lever 134 is squeezed 
toward the handle 132, the teeth of the rotatable locking 
mechanism 138 progressively mesh with the teeth of 
the rigid locking mechanism 132a, thereby locking the 
relative positions of the handle 132 and lever 134. The 
rotatable locking mechanism 138 is rotated out of 
engagement with the rigid locking mechanism 132a to 
unlock the handle and lever in order to retract the 
pusher 136 and the tube 130. 



[0058] The forked pusher 136 is pivotally mounted 
to the top of the lever 134 so that squeezing the lever 
toward the handle 132 drives the sleeve 130 to the pre- 
viously mentioned camming position on the jaw support 

5 beams 1 10b, 120. The fork end 136a of the pusher fits 
into the groove 130b on the proximal end of the sleeve 
1 30, so that the sleeve is driven in either direction which 
the motion of the lever 112 dictates. The forked end 
1 36a of the pusher can be swung up out of engagement 

10 with the groove 130b on the end of the sleeve 130 so 
that the sleeve can be moved a long distance toward the 
proximal end of the tool as needed as when nesting the 
jaw, as shown in Figure 14. 

[0059] A rugged push-pull rod 148 extends through 
75 the center of the shaft 1 10. The push-pull rod 1 48 has a 
knob 150 on its proximal end with which it can be actu- 
ated by the user. The push-pull rod is connected to a 
cable 148a inside the shaft as shown particularly in Fig- 
ure 20. The purpose of this cable is to rotate the support 
20 beam 120 along with the jaw 112 which the beam sup- 
ports, for positioning the support beam at an intermedi- 
ate position to be cammed by the sleeve 130, and also 
to cause retraction of that assembly back into the nest- 
ing area 110c in the shaft 110 after the purse string 
25 suturing operation, once the sleeve 130 has been 
retracted sufficiently so that it is not obstructing the 
nesting area. 

[0060] In Figure 14, the pivotable support beam 120 
and the jaw 1 12 which it carries are swung about pin 

30 128 into the nesting area 110c in the shaft 110. The 
jaws remain in this position while being inserted and 
removed through a cannula (not shown). The sleeve 
130 is shown in its most retracted (proximal) position 
where it resides when the jaw 112 is nested as shown. 

35 Due to the size required of the jaws for strength and the 
small inside diameter of the cannula to be used, the 
sleeve 130 is not designed to fit over the jaw 1 12, but it 
is designed to fit through the cannula. The most distal 
jaw 1 14 is on the end of the non-rotating support beam 

40 1 10b, as this beam is part of the main shaft 1 10. In this 
condition the jaws and their support beams can be 
inserted through a relatively small diameter cannula. 
Once the most proximal jaw 112 (the last one through 
the cannula) has cleared the cannula, it along with its 

45 support beam 120 may be swung out of the recess or 
nest 1 10c and pivoted about the pin 128 by depressing 
the knob 150 to advance the cable 148a as will be 
described further below. The pin 128 has a transverse 
axis through the shaft 1 1 0 and the support beam 1 20 so 

so that the jaw 112 can be rotated. Rotation occurs until 
the support beam and jaws 112 come around toward 
the other jaw 114 and make contact with it or come 
close to it. 

[0061] Referring again to Figures 15, 16, 17 and 18, 
55 it should be noted that the shaft 1 1 0 is an integrated ele- 
ment encompassing a cylindrical body at the proximal 
end, the jaw support beam 1 10b at the distal end, and a 
nesting section having recess 1 10c for some distance in 
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the middle where the jaw 112 and the support beam 
120 can be sufficiently retracted and nested on the 
imaginary centerline of the instrument, so that the 
assembly can fit through a small diameter cannula. It 
should also be noted that the recess 110c cuts com- 5 
pletely through the shaft 1 1 0 so that a blind pocket is not 
formed and, therefore, material cannot rest in this nest- 
ing area and block the swing of the jaw/beam assembly 
back into this nesting area prior to the removal of the 
instrument back through the cannula. A shelf 110d in 
the recess 1 1 0c acts as a limit stop for jaw 1 1 2 when it 
is retracted into the recess 110c. This assures that the 
jaw will be nested at a position which presents the 
smallest overall diameter. The outside surfaces of the 
shaft 1 10 along the area of the recess 1 10c are shown 
flat for convenience in these drawings, but could actu- 
ally be an extension of the same cylindrical shaft as far 
as the pivot pin 1 28, interrupted as needed by the cutout 
areas 110c and 110d. 

[0062] Referring to Figure 19, the hairpin springs 
1 13, 1 15 holding the jaws 112, 1 14 against the support 
beams 110b, 120 are shown. The hairpin springs are 
secured permanently to their respective jaws by rivets 
113b, 115b. The hairpin springs are formed in a shape 
that normally returns to a position closed more than that 
shown, if unrestricted, and in this manner they provide a 
spring load biasing force against the support beams at 
all times. Pivot pins 113a, 115a are secured perma- 
nently in their respective jaws, and protrude out far 
enough out so that, as the jaws rotate relative to their 
support beams a detent displacement is overcome and 
there is no risk of the support beams slipping off of the 
end of the pin. Each hairpin spring employs a clearance 
hole about its pivot pin but does not use the pin to estab- 
lish its location. Therefore, each hairpin spring can be 
deflected completely off the end of a pivot pin and con- 
tinue applying force against the support beam. The 
pivot pins 113a and 115a must be restricted to a rea- 
sonable length, as they just fit through the cannula 
along with the rest of the assembly. 
[0063] As can be seen in Figure 18, the underside 
of each jaw includes angled walls 1 1 2b, 1 1 4b, which line 
a detent channel. During insertion, the jaws are posi- 
tioned parallel to their respective support beam since 
each support beam is held in the detent channel by the 
force of the hairpin spring. In order to move the jaws to 
the operational position, an external force can be 
applied to each jaw to overcome the detent force and 
rotate the jaw at an angle relative to its respective sup- 
port beam. The force of the springs will then hold the flat so 
ridges on the underside of each jaw flush against the 
flats 1 10a, 120a of the support beams. 
[0064] Referring now to Figure 20, cable 148a is 
shown as a flexible member attached to a pin 120c 
mounted on the rotatable support beam 120. This pin 55 
120c is positioned in relation to the pivot pin 128 so that 
a pushing or pulling action imparted by the cable 
against pin 120c can cause rotation of support beam 



120 about pivot pin 128 along with the jaw 112. In this 
manner, the beam and jaw assembly can be remotely 
swung into or out of the nesting area in the shaft 110. 
The cable 148a travels along or through the shaft until it 
is joined to the push-pull rod 148. In order to cause the 
cable to respond and flex properly as it experiences 
applied axial force, it is necessary to provide strategi- 
cally located vertical restraints to keep the cable from 
buckling and to cause it to provide force in the proper 
direction to the pin 120. The restraints are typically in 
the form of bridges 110e, 11 Of, which bridge the shaft 
1 10 at the bottom of the jaw nesting recess 1 10c. 
[0065] The procedure of forming a purse string 
suture in a tubular tissue using the suturing instrument 
of the present invention will be described in detail below. 
[0066] Initially, the purse string suturing device of 
the invention may be inserted through a small cannula 
inserted in an abdominal wall, for example. The diame- 
ter of the cannula (not shown) is on the order of 10 mm, 
for example, and is sized so that, when the suturing 
device is in the insertion (open) position, the first jaw 
112 and the second jaw 114 can be inserted therein. 
However, the cannula is too small to permit entry of the 
jaws when they are in the clamping (closed) position. 
The cannula is also sufficiently large to permit insertion 
of the main shaft 1 10 including the sleeve 130 up to the 
enlarged flange area 130a. Thus, only a small opening 
in the body is needed to insert the instrument. 
[0067] The distal end of the suturing instrument, 
with the jaws in the open position, is inserted in the can- 
nula in the vicinity of the tubular tissue to be sutured. In 
the open position the leading jaw 114 is at an angle, 
substantially 180 degrees, relative to the jaw 112. 
[0068] When the tool is sufficiently inserted through 
the cannula so that the most proximal jaw 1 12 (the last 
one through the cannula) has cleared the cannula, the 
knob 150 is pushed by an operator, which causes the 
beam 120 and jaw 112 assembly to rotate from its most 
proximal (insertion) position to a more distal (intermedi- 
ate) position toward the other jaw 1 14 as shown in Fig- 
ure 21. The assembly pivots about the pin 128, which 
has a transverse axis through the shaft 110 and the 
support beam 1 20. 

[0069] At this time, and referring to Figure 22, the 
jaws 1 12 and 1 14 must be gripped by use of any other 
separately introduced tool, such as forceps of a probe 
(not shown), and cocked outwardly to the side so that 
they each snap out of their spring loaded detent posi- 
tions over angled edges, which maintained them cen- 
tered on their beams 1 1 0b, 1 20. Both jaws are cocked in 
the same direction and angle. The force provided by the 
hairpin springs now holds the angled flats on the ends 
of the support beam ends 110a and 120a against the 
plane presented by the two back most ridge tops of 
each jaw. 

[0070] Referring to Figures 23, 24, 25 and 26, the 
jaws 112, 114, which are now each cocked at an angle 
to the shaft 1 10, typically 45 degrees, are in an opera- 
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tional or ready position to complete clamping. 
[0071] The tool is positioned so that the jaws 1 12, 
1 14 are cocked and located as desired over the tissue 
(not shown) to be sutured. Then the sleeve 1 30 is slid by 
hand down over the shaft 1 1 0 and continues sliding until s 
it comes to rest against the support beams 110b, 120. 
The sleeve had previously been located at its most prox- 
imal position up the shaft, with its distal end just clear of 
the previously nested jaw 112. When moved to this 
position by pushing with the hand, the sleeve had to 10 
overcome only the friction of the two air sealing rubber 
diaphragms, namely one sealing the sleeve to the shaft, 
and one sealing the cannula to the sleeve. Then, the 
lever 134 is engaged by swinging the pusher 136 into 
place so that its fork end 1 36a engages the groove 1 30b 15 
in the sleeve 130. 

[0072] Final closure on the tissue by the purse 
string clamp jaws is now ready to proceed. The lever 
134 is squeezed relative to the handle 132 so that the 
forked pusher 1 36 pushes the sleeve 1 30 with a desired 20 
force. The teeth of locking mechanism 132a, 138 
engage to hold the lever at the desired position and 
clamping pressure. The pivotal mounting of the jaws to 
their support beams via the pins 113a, 115a allows a 
small amount of clearance about the pins, so that the 25 
jaws may be self-levelling as they are squeezed over an 
irregularly shaped collection of tissue. 
[0073] The jaws will arrive face to face flat against 
each other, as the surfaces of the flats 1 1 0a, 1 20a of the 
support beams 1 10b, 120 that bear against the under- 30 
sides of the jaws become parallel as the clamping posi- 
tion is approached. It should be noted that as long as 
the jaws have been cocked or angled out sufficiently at 
least approximately 30 degrees to clear the detent 
action of the beams, the above-noted parallelism will 35 
occur even if the jaws are cocked out to any other angle, 
until beam detent action is reached at the other extreme 
of cocking. This means that after the jaws are cocked 
out sufficiently so that their undersides ride on the beam 
flats, they may function effectively at any angle until 40 
rotated to the complementary position, approximately 
120 degrees. It should also be noted that the jaws can- 
not close flat against each other until they have been 
cocked free of the beam/channel detent system and 
their undersides ride on the angled flats of the beams. 45 
[0074] As the jaws clamp the tubular tissue with the 
desired degree of force, the opposing rows of teeth 116, 
118 bend the tissue between them into a wavelike con- 
figuration. Because the tube of tissue is collapsed, a 
two- wall thickness of the tissue overlies the crest of so 
each tooth. 

[0075] When the purse string suturing instrument is 
in place and clamped on the desired section of tissue, 
the needles 160, each of which are attached to an end 
of a suture 162, are inserted into the passageways 55 
defined by the channels 1 1 6a, 1 1 8a formed in the teeth 
116, 118 of the jaws 112, 114. As each needle travels 
from tooth to tooth of one jaw, it pierces the wall of tis- 



sue that contacts that wall without penetrating the wall 
of tissue that contacts the other jaw. In this manner, 
each needle threads the suture through one wall of the 
two-wall thickness of the tissue and does not sew the 
tube closed. The needles do not need to be inserted at 
the same time. After the tip end 160a of each needle, 
including an end of the suture 162, emerges from the 
distal end of the jaws, an encircling series of stitches will 
have been formed in the wall of the tubular tissue. 
[0076] If the needles 1 60 are provided with a frangi- 
ble notch 160c, each tip end 160a can be snapped off 
with forceps manipulated through a second cannula, for 
example. The remaining portions of the needles are 
then withdrawn back through the passageways. The tis- 
sue may be cut on one or the other side of the closed 
jaws. 

[0077] If the needles are not frangible, the needles 
are first withdrawn slightly to create a loop in each end 
of the suture. These loops are snipped and the free 
ends of the suture are grasped with forceps. Then the 
entire needles are withdrawn and the suturing instru- 
ment is removed in the same manner as above. 
[0078] To remove the purse string suturing instru- 
ment, the lever 134 must be released, the forked pusher 
136 must be disengaged from the sleeve slot 130b, and 
the sleeve 130 must be retracted to its most proximal 
position. Then the jaws must be cocked back into their 
detented alignment position with their support beams. 
Next, the knob 150 is pulled back to retract the beam 
120 and jaw 112 assembly by pivoting it back into the 
recess 110c in the shaft 1 10. At this time, the assembly 
is still penetrating through the cannula far enough so 
that the jaw 1 12 can be swung all the way back. Now the 
tool can be withdrawn through the cannula. 
[0079] Figures 27 through 32, 34 and 35 illustrate a 
third embodiment of the purse string suturing instru- 
ment in accordance with the present invention. 
[0080] With reference initially to Figures 27 and 28, 
the suturing instrument comprises a first jaw 210 and a 
second jaw 212 connected by pivot pin 214 for pivoting 
movement about a first pivot axis. Each jaw includes a 
row of spaced-apart teeth 216 of uniform size and spac- 
ing. The teeth are shaped in the same configuration as 
the teeth disclosed above in connection with the first 
and second embodiments and serve to clamp the tissue 
therebetween in the same manner. 
[0081] As shown in Figure 28, the second jaw 212 
includes* at its proximal end a camming surface 218 to 
be abutted by a camming rod 220. In addition, the sec- 
ond jaw has a curved pathway 222 for receiving a nee- 
dle cartridge and a notch 224 for receiving a limit pin in 
a manner described in detail below. 
[0082] The first jaw 210 has at its proximal end 
extensions 226 to be connected to toggle or lost motion 
lever 228 by pivot pin 214 for pivoting movement about 
a second pivot axis parallel to the first pivot axis. The 
lost motion lever is connected to a link 232 by a first cou- 
pler 234 and link pin 236. The link 232 is also connected 
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to a drive rod 238 by a second coupler 240 and link pin 
242. As will be appreciated, each coupler 234 and 240 
has one end that is cylindrical. This allows the link 232 
to rotate about its longitudinal axis as it pivots about 
both link pins. 5 
[0083] An elongated shaft 244 slidably houses the 
camming rod 220 and driving rod 238 in elongated slots 
246 and 248, respectively. The length of the shaft (and 
the camming rod and driving rod) is arbitrary, but is gen- 
erally longer than that shown in Figure 28. The distal io 
end of the shaft 244 has a large hole 250 and a small 
hole 252.. An articulating pin 254 extends through the 
large hole 250 and into the same size hole 256 in the 
second jaw 212 to allow the pair of connected jaws to 
pivot about a third pivot axis, orthogonal to the first pivot is 
axis, when the camming rod 220 pushes against the 
camming surface 218. A limit pin 258 extends through 
the small hole 252 and slides within the notch 224 in the 
second jaw. The limit pin abuts the closed end of the 
notch to limit articulation of the jaws in a counter-clock- 20 
wise direction about the third pivot axis. The underside 
of the shaft includes a protrusion (unshown) for abutting 
the camming surface of the second jaw and limiting 
movement of the jaws in the clockwise direction about 
the third pivot axis to a position where the jaws are axi- 25 
ally aligned with the shaft. The shaft also includes elon- 
gated slot 260 for slidably receiving a needle guide, or 
cartridge, 262, discussed below. A band 264 slips over 
the shaft to a reduced section 266 thereof to contain the 
camming rod, the driving rod and the needle guide 30 
within their respective slots in the elongated shaft. 
[0084] The needle cartridge 262 is made of a flexi- 
ble material, e.g., a suitable polymer plastic, and 
includes an opening 268 extending axially through its 
elongated body. The opening is designed to receive two 35 
surgical needles and a bioabsorbable surgical thread 
connected at each end to one of the needles to form a 
closed loop. The opening therefore has a substantially 
dog-bone cross-section comprising two circular sec- 
tions 270 joined by a channel 272. A surgical needle is 40 
loaded into each circular section. As will be appreciated, 
the channel is designed to have a width smaller than the 
diameter of the needles so the needles cannot slide lat- 
erally out of their respective circular sections. As the 
needles travel axially within the opening as described in 45 
detail below, the surgical thread follows the needles by 
passing through the channel. 

[0085] The surgical needles preferably used in the 
three disclosed embodiments of the surgical suturing 
instrument of the subject invention are shown in detail in so 
Figure 33. The needle comprises an elongated needle 
shaft 274 and a pointed needle head 276 connected 
together by a fragile neck portion 278. The proximal end 
of the needle shaft 274 has an angled portion 280 to 
assist the user in pushing the needle through the needle ss 
cartridge and the tissue. Other means for pushing the 
needle, for example, a plastic cap on the end of the nee- 
dle shaft, are also contemplated. The frangible neck 



portion is shown in isolation view 33A to have a reduced 
diameter section formed of two angled sections 278, 
280 angled at, for example, 90°, to form a notch. The 
reduced diameter section is provided to make it easy to 
snap off the needle head and thread connected thereto 
from the needle shaft after the thread has been stitched 
through the tissue. 

[0086] One way to secure the surgical thread to the 
needle head is to provide a longitudinal slot 284 in the 
needle head to receive the thread as shown in isolation 
view 33C. The needle head is gently crimped to com- 
press the slot around the thread. Another feature of the 
surgical needle is a longitudinal groove 286 which 
extends from the slot and continues along the needle 
shaft as shown in isolation views 33B and 33C. The lon- 
gitudinal groove (and the slot) are sized to be larger 
than the surgical thread so the thread can fit within the 
groove without increasing the overall circumferential 
size of the needle. In this way, very close tolerances can 
be maintained between the surgical needle and the 
needle passageway in the rows of teeth in each jaw. 
Thus, the groove should be at least as long as the 
length of the needle passageway. 
[0087] The sharpened end of the surgical needle 
can also be provided with cutting edges 288 extending 
radially outward from the tip 290 of the needle. Isolation 
view 33D shows three cutting edges 288 equally 
spaced 1 20° from each other. The cutting edges cut the 
tissue as the needle travels therethrough. 
[0088] Figures 34 and 35 illustrate one type of han- 
dle assembly for manipulating the camming rod 220 and 
the driving rod 238. The assembly includes an L-shaped 
handle 292 secured to the proximal end of the elon- 
gated shaft 244. However, for convenience, only the 
camming rod 220 and driving rod 238 are shown to be 
connected to the handle assembly. A squeezable L- 
shaped actuator 294 is pivotally attached to the handle 
292 by pivot pin 296 and biased in an upward, or open, 
position by spring 298. The actuator is connected to the 
driving rod 238 by a pin 300 and slides the driving rod 
forwardly when the actuator is squeezed toward the 
handle. A pivoting stop member 302 is mounted on the 
underside of the handle and engages an abutting pin 
304 on the actuator to stop sliding movement of the driv- 
ing rod so the jaws are in a closed, but not tightly 
clamped, position. When the stop member is pivoted 
out of position so as not to engage the abutting pin (as 
shown in both Figures 34 and 35), the actuator can be 
fully biased in the upward position to retract the driving 
rod and open the jaws. A swingable locking member 
306 is pivotally attached to the proximal end of the han- 
dle and can be swung upwardly to engage a notch 308 
in the actuator as shown in Figure 35. A rotatable knob 
310 can be tightened to lock the actuator in its 
squeezed, or closed, position to tightly clamp the jaws. 
[0089] A sliding spool 312 is attached to the cam- 
ming rod 220 by pin 314. The spool slides along rod 316 
extending from the handle to actuate the camming rod 
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back and forth. The proximal end of the rod 316 is 
threaded and includes a locking nut 318 that can be 
tightened to secure the sliding spool in its forwardmost 
position. 

[0090] In use, the suturing instrument is inserted 
into the body by way of a cannula of, for example, 12 
mm, with the jaws closed and axially aligned with the 
elongated shaft as shown in Figure 27. To attain this 
position, the camming rod is retracted toward the han- 
dle as far as possible and the driving rod is pulled back 
almost all the way in a closed jaw position (where the 
limit pin 304 on the actuator 294 abuts the stop lever 
302 on the handle 308) to close the jaws. 
[0091] After the surgical instrument has been 
inserted through the cannula, the camming rod is slid 
forwardly by sliding the spool 312 along the rod 316 of 
the handle. With this action, the distal end of the cam- 
ming rod abuts the camming surface 218 of the second 
jaw and articulates, or pivots, the first and second jaws 
about the actuating pin 254. The jaws are locked in the 
articulated position as shown in Figure 29 by turning the 
locking nut 318 on the rod until it abuts the spool. One 
advantage of disposing the jaws in the articulated, or 
angled, position is that it provides the surgeon-user with 
a better view of the section of the tissue to be clamped. 
Another advantage of this structure is that it provides 
accessibility by angling across a body cavity. 
[0092] The next step is to open the jaws by fully 
retracting the driving rod 238. This is accomplished by 
pivoting the stop lever 302 on the handle so it rotates 
out of contact with the limit pin 304 on the actuator. The 
actuator 294 then pivots further about pivot pin 296 by 
the force of spring 298 to its fully biased position as 
shown in Figure 34. Because the lost motion pivot pin 
230 is displaced vertically above the jaw pivot pin 214, 
retraction of the driving rod (and thus the lost motion 
lever) creates a moment about the jaw pivot pin and 
allows the jaws to open as shown in Figure 30. 
[0093] With the jaws in the open position, the sutur- 
ing instrument is manipulated to position a tubular ana- 
tomic member between and transverse to the open 
jaws. The jaws are then ready to be closed and clamped 
around the tubular member. 

[0094] To clamp the jaws the actuator is squeezed 
to slide the driving rod forwardly, or toward the distal end 
of the suturing instrument. With reference to Figures 31 
and 32, this action creates a pivot point about the pivot 
pin 242 linking the second universal pin 240 (connected 
to the link 232) and the driving rod 238 and another 
pivot point about pivot pin 236 linking the first universal 
pin 234 (connected to the toggle or lost motion lever 
228) and the link 232. By virtue of the raised lost motion 
lever, which creates a longer (and greater) moment arm 
about the fulcrum, at pin 24, and the orientation 
between the lost motion pivot pin 230 and the jaw pivot 
pin 214 (displaced vertically and horizontally), a signifi- 
cant clamping force can be achieved by the jaws to 
tightly squeeze the tissue therebetween. 



[0095] Although the needle guide 268 is shown in 
each of Figures 29 through 32 to be protruding into the 
curved pathway 222 of the second jaw, it is preferable to 
position the needle cartridge just in the shaft of the 

5 suturing instrument until the jaws are clamped around 
the tissue. The needle cartridge can then be pushed for- 
wardly to extend into the curved pathway and position 
its distal end against the front row of teeth in the jaws. At 
this position, the circular portions 270 of the opening 

70 268 in the needle cartridges are aligned with the pas- 
sageways formed in the teeth. 
[0096] The surgical needles and suture connected 
thereto can then be forced forwardly into the passage- 
ways to pierce the tissue and form the purse string 

75 suture in the same manner discussed above in the first 
and second embodiments. Preferably, the heads of the 
needles are snapped-off using forceps and withdrawn, 
with the suture, through a second cannula in the body. 
As will be appreciated, the needles and suture can be 

20 loaded into the needle cartridge before the cartridge is 
inserted into the suturing instrument or at any stage 
after the needle cartridge is placed within its elongated 
slot in the shaft or in the pathway in the second jaw. 
[0097] To withdraw the suturing instrument, the 

25 actuator is released to the closed jaw position to lower 
the lost motion lever 228. The clamp nut 318 is 
released. The jaws are then articulated by, for example, 
forceps, to axially align them with the elongated shaft. 
The suturing instrument is then withdrawn from the 

30 body through the cannula. 

[0098] Although specific embodiments of the 
present invention has been described above in detail, it 
will be understood that this description is merely for pur- 
poses of illustration. Various modifications of and equiv- 

35 alent structures corresponding to the disclosed aspects 
of the preferred embodiments in addition to those 
described above may be made by those skilled in the art 
[ without departing from the present invention which is 
defined in the following claims, the scope of which is to 

40 be accorded the * broadest interpretation so as to 
encompass such modifications and equivalent struc- 
tures. 

Claims 

45 

1 . A surgical purse-string suturing instrument with 

a pair of jaws (12, 14), wherein each jaw com- 
prises a row of teeth (16, 18); and 

so hinge means (20, 22) for linking said jaws 

together for relative pivoted movement about a 
first pivot axis between an open and a 
closed/clamped position; 
characterized in that 

55 the instrument is adapted to be inserted 

through a cannula into a patient's body, and 
the instrument further. comprises 
main shaft (10) connected to the lower jaws 
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(12) wherein the upper jaw (14) being substan- 
tially pivotable through 180 degrees with 
respect to the lower jaw (12), 
a cam member (30) with two inclined plane 
cam ramps (30a) provided on one end of the s 
upper jaw (14) opposite the hinged end; and 
two pushrods (32) provided in the main shaft, 
wherein each cam ramp (30a) is engageable 
with a clamping end (32a) of one of the two 
pushrods (32) to urge the upper jaw (14) down- io 
wardly in a further meshing engagement with 
the lower jaw (12). 

2. A surgical purse-string suturing instrument with 

75 

a pair of jaws (112, 114), wherein each jaw 
comprises a row of teeth (116, 118) and the 
jaws can be moved between an open and a 
closed position to clamp a tubular tissue; 
characterized in that 20 
the instrument is adapted to be inserted 
through a cannula into a patient's body, and 
the instrument further comprises 
a main shaft (1 10) connected to the jaws (112, 
1 14); wherein the first jaw (112) being substan- 2s 
tially pivotable through 180 degrees with 
respect to the second jaw (114) about the first 
pivot axis on the main shaft (110), and 
a mechanism (150, 148, 148a) for moving the 
first jaw (112) substantially 180 degrees from 30 
an insertion position (110c) along the main 
shaft (110) to a clamping position where the 
row of teeth of the first jaw (112) meshes with 
the row of teeth of the second jaw (114); and 
a clamping device (130) for applying a clamp- 35 
ing force to the pair of jaws (1 12, 1 14) to move 
the first jaw (1 12) to the clamping position. 

3. A surgical purse-string suturing instrument with 

40 

a pair of jaws (210, 212) connected by a pivot 
pin for relative pivoted movement about a first 
pivot axis between an open and a closed posi- 
tion, wherein each jaw (210, 212) comprises a 
row of teeth (216); 45 
characterized in that 

the instrument is adapted to be inserted 
through a cannula into a patient's body, and 
the pair of relatively movable jaws (210, 212) is 
connected to an elongated shaft (244), com- so 
prising 

actuating means including a lever (228) having 
first and second ends, connected to one of said 
jaws for pivoted movement therewith; an articu- 
lated link (232, 234, 240) connected to said ss 
second end of said lever (228); and a driving 
rod (238), mounted for reciprocal movement 
between advanced and withdrawn positions, 



connected to said link (232, 234, 240); wherein 
the interconnection of said driving rod (238) 
and said one jaw (210) through said lever (228) 
and said link (234, 232, 240) causes said jaw 
(210) to move to the closed position when said 
driving rod (238) is moved to the advanced 
position and to move to the open position when 
said driving rod (238) is moved to the with- 
drawn position. 

4. A surgical suturing instrument for placing a purse 
string suture in a bowel or other section of tubular 
tissue, said instrument comprising: 

a pair of elongated jaws hinged together at one 
end for swinging in a planar arc of at least 180 
degrees and clamping across the tubular tis- 
sue, 

each jaw having a row of spaced-apart, uni- 
form-size teeth, each tooth having a base and 
a crest, wherein the two rows being opposed, 
and 

the crest of each tooth having a channel therein 
running parallel to the direction of the row, all of 
the channels in each row being aligned so as to 
define at their bottoms a substantially straight 
passageway for the transit of a threadpulling 
needle through all of the teeth in a row, 
characterized in that 

the instrument is adapted to be inserted 
through a cannula into a patient's body, and 
the teeth of the opposed rows being offset with 
respect to each other so that the rows of teeth 
mesh when the jaws are closed, thereby bend- 
ing the tissue betwee the rows of teeth in a 
wavelike configuration with a two-wall thick- 
ness of said tissue overlying the crest of each 
tooth, and 

wherein the bottom of each channel being suf- 
ficiently close to the base of tooth that a needle 
forced through the passageway when the jaws 
are clamped across the tissue can run through 
only the wall of the wave of tissue contacting 
and overlying the crest of each tooth without 
penetrating the next adjacent wall of the tissue. 

Patentanspruche 

1 . Chirurgisches Instrument zum Nahen einer Beutel- 
Schnur-Struktur, 

das ein Paar Klemmbacken (12,14) aufweist, 
wobei jede Klemmbacke eine Zahnreihe (16, 
18); 
und 

Gelenkeinrichtungen (20, 22) zum Zusammen- 
verbinden der Klemmbacken fur eine relativ 
schwenkbare Bewegung urn eine erste Dreh- 
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achse zwischen einer offenen und einer 3. 

geschlossenen/geHemmten Position umfasst; 

dadurch gekennzeichnet, 

dass das Instrument geeignet ist, durch eine 

Kanule in den K6rper eines Patienten einge- s 

fuhrt zu werden, und 

das Instrument ferner 

einen Hauptschaft (10), der mit der unteren 
Klemmbacke (12) verbunden ist, wobei die 
obere Klemmbacke (14) im Wesentlichen urn 10 
180 Grad in Bezug auf die untere Klemmbacke 
(12) verschwenkbar ist, 

ein Kurvenglied (30) mit zwei schrSg abfallen- 
den ebenfiachigen Kurvenrampen (30a), das 
an einem Ende der oberen Klemmbacke (14) 15 
gegenuber des schwenkbaren Endes vorgese- 
hen ist; und 

zwei Schubstangen (32), die in dem Haupt- 
schaft vorgesehen sind, wobei jede Kurven- 
rampe (30a) mit einem 20 

Klemmfeststellungsende (32a) einer der zwei 
Schubstangen (32) in Eingriff gebracht werden 
kann, urn die obere Klemmbacke (14) nach 
unten in einen weiteren ineinandergreifenden 
Eingriff mit der unteren Klemmbacke (12) zu 25 
treiben, umfasst 

2. Chirurgisches Instrument zum Nfihen einer Beutel- 
Schnur-Struktur, das ein Paar Klemmbacken (112, 
114) aufweist, wobei jede Klemmbacke eine Zahn- 30 
reihe (116, 118) umfasst und die Klemmbacken 
zwischen einer offenen und einer geschlossenen 
Position bewegt werden k6nnen, urn tubuiares 
Gewebe zu klemmen; 

dadurch gekennzeichnet, dass 35 

das Instrument geeignet ist, um durch eine 
Kanule in den Kfirper eines Patienten einge- 
fuhrt zu werden, und 4. 
das Instrument ferner ao 
einen Hauptschaft (110), der mit den Klemm- 
backen (112, 114) verbunden ist; wobei die 
erste Klemmbacke (112) im Wesentlichen um 
180 Grad in Bezug auf die zweite Klemmbacke 
(114) um die erste Drehachse des Haupt- 45 
schafts (110) verschwenkbar ist, und 
einen Mechanismus (150, 148, 148 a) zur 
Bewegung der ersten Klemmbacke (112) im 
Wesentlichen um 180 Grad von einer EinfCih- 
rungsposition (1 10c) entlang des Hauptschafts so 
(1 1 0) in eine Klemmposition, wo die Zahnreihe 
der ersten Klemmbacke (112) mit der Zahn- 
reihe der zweiten Klemmbacke (114) ineinan- 
dergreift; und 

eine Klemmvorrichtung (130) zum Anwenden ss 
einer Klemmkraft auf das Paar Klemmbacken' 
(112, 114), um die erste Klemmbacke (112) in 
die Klammerposition zu bewegen, umfasst. 



Chirurgisches Instrument zum Nahen einer Beutel- 
Schnur-Struktur, 

das ein Paar Klemmbacken (210, 212) auf- 
weist, das durch einen Gelenkzapfen verbun- 
den ist fur eine relativ verschwenkbare 
Bewegung um eine erste Drehachse zwischen 
einer offenen und einer geschlossenen Posi- 
tion, wobei jede Klemmbacke (210, 212) eine 
Zahnreihe (216) umfasst; 
dadurch gekennzeichnet, dass 
das Instrument eingerichtet ist, um durch eine 
Kanule in den KOrper des Patienten eingefuhrt 
zu werden, und 

das Paar relativ bewegbarer Klemmbacken 
(210, 212) verbunden ist mit einem verianger- 
ten Schaft (244), umfassend 
Betatigungsmittel, die einen Hebel (228) ein- 
schlieBen, der erste und zweite Ende aufweist, 
die mit einem der Klemmbacken for die ver- 
schwenkbare Bewegung verbunden sind; 
eine gelenkige Verbindung (232, 234, 240), die 
mit dem zweiten Ende des Hebels (228) ver- 
bunden ist; und eine Treibstange (238), die fur 
eine wechselseitige Bewegung zwischen vor- 
geschobener und zuruckgezogener Position 
befestigt ist, die mit der Verbindung (232, 234, 
240) verbunden ist; wobei die Zwischenverbin- 
dung der Treibstange (238) und der einen 
Klemmbacke (210) durch den Hebel (228) und 
die Verbindung (234, 232, 240) zur Folge hat, 
dass die Klemmbacke (210) sich in die 
geschlossene Position bewegt, wenn die Treib- 
stange (238) in die vorgeschobene Position 
bewegt wird und sich in die zuruckgezogene 
Position bewegt, wenn die Treibstange (238) in 
die zuruckgezogene Position bewegt wird. 

Chirurgisches Instrument zum Nahen einer Beutel- 
Schnur-Struktur zum Anbringen einer Beutel- 
Schnur-Struktur in einem Darm oder einem ande- 
ren Abschnitt tubuiaren Gewebes, wobei das 
Instrument Folgendes umfasst: 

ein Paar veriangerter, gelenkig miteinander 
verbundener Klemmbacken an einem Ende 
zum Schwenken in einem planaren Bogen von 
mindestens 180 Grad und zum Klemmen uber 
das tubuiare Gewebe, 

wobei jede Klemmbacke eine Reihe mit Zwi- 
schenraum angeordneter Zahne einheitlicher 
GrdBe aufweist, wobei jeder Zahn eine Basis 
und einen Kopf aufweist, wobei die zwei Rei- 
hen entgegengesetzt angeordnet sind, und 
der Kopf eines jeden Zahnes einen Kanal auf- 
weist, der parallel zu der Richtung der Reihe 
veriauft, wobei alle Kanale in jeder Reihe aus- 
gerichtet sind, um so an ihrem Boden einen im 
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Wesentlichen geraden Durchgang zu definie- 
ren fur den Durchgang einer gewindeziehen- 
den Nadel durch alle ZShne in einer Reihe, 
dadurch gekennzeichnet, dass 
das Instrument geeignet ist, urn durch eine s 
Kanule in den KOrper eines Patienten einge- 
fuhrt zu werden, und 

die Zahne der entgegengesetzten Reihen ver- 
setzt sind in Bezug auf jeden anderen, so dass 
die Zahnreihen ineinandergreifen, wenn die 10 
Klemmbacken geschlossen sind, wobei 
dadurch das Gewebe zwischen den Zahnrei- 
hen in einer wellenartigen Konfiguration mit 
einer zweiwandigen Dicke des Gewebes, das 
uber dem Kopf jedes Zahnes liegt, gekrummt 15 
wird, und 

wobei der Boden jedes Kanals ausreichend 
nahe an der Basis des Zahns ist, damit eine 
durch den Durchgang getriebene Nadel, wenn 
die Klemmbacken um das Gewebe geklam- 20 
. mert sind, nur durch die Wand der Welle des 
Gewebes laufen kann, welches den Kopf jedes 
Zahnes beruhrt und uber diesem liegt, ohne 
die nfichste angrenzende Wand des Gewebes 
zu durchdringen. 25 

Revendications 

1. Instrument chirurgical de formation de sutures a 
tirant, comprenant 30 

une paire de machoires (12, 14), chaque 
machoire comprenant une rang6e de dents 
(16, 18), et 

un dispositif d'articulation (20,22) destine a 35 
relier mutuellement les machoires afin qu'elles 
pr6sentent un mouvement relatif de pivotement 
autour d'un premier axe de pivot entre une 
position ouverte et une position ferm6e-serr6e, 
caract6ris6 en ce que 40 
Instrument est destin6 a etre ins6r6 par une 
canule dans le corps d'un patient, et 
I'instrument comporte en outre : 
un arbre principal (10) raccord6 a la machoire 
interieure (12), la machoire sup^rieure (14) as 
pouvant pratiquement pivoter de 180° par rap- 
port a la machoire interieure (12), 
un organe a came (30) poss§dant deux ram- 
pes planes inclines (30a) de came piac£es a 
une premiere extr6mit6 de la machoire sup6- so 
rieure (14) oppos6e a rextr6mit6 articul6e, et 
deux tiges poussoirs (32) plac6es dans I'arbre 
principal, chaque rampe (30a) de came 6tant 
destin^e a coop6rer avec une extr6mit§ de ser- 
rage (32a) de Tune des deux tiges poussoirs ss 
(32) afin que la machoire sup^rieure (14) soit 
chass6e vers le bas d'une manure telle qu'elle 
est plus en prise avec la machoire inferieure 
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(12). 

2. Instrument chirurgical de formation de sutures a 
tirant, comprenant 

une paire de machoires (112, 114), chaque 
machoire comprenant une rang6e de dents 
(1 16, 1 18) et les machoires pouvant §tre d6pla- 
c6es entre une position ouverte et une position 
ferm£e pour le serrage d'un tissu tubulaire, 
caract6ris6 en ce que 

I'instrument est destin6 a Stre ins6r6 par une 
canule dans le corps d'un patient, et 
I'instrument comporte en outre 
un arbre principal (110) raccord6 aux machoi- 
res (112, 114), la premiere machoire (112) 
pouvant pratiquement pivoter de 180° par rap- 
port a la seconde machoire (114) autour d'un 
premier axe de pivotement sur I'arbre principal 
(110), et 

un m^canisme (150, 148, 148a) destin6 a 
d6placer la premiere machoire (112) pratique- 
ment de 180° depuis une position d'insertion 
(110c) le long de I'arbre principal (110) vers 
une position de serrage dans laquelle la ran- 
g6e de dents de la premiere machoire (112) est 
en prise avec la rang6e de dents de la seconde 
machoire (114), et 

un dispositif de serrage (130) destine a appli- 
quer une force de serrage a la paire de machoi- 
res (112, 114) afin que la premiere machoire 
(112) soit d6plac6e vers la position de serrage. 

3. Instrument chirurgicale de formation de sutures a 
tirant, comprenant 

une paire de machoires (210, 212) raccord6es 
par une broche de pivotement afin qu'elles pr6- 
sentent un mouvement de pivotement autour 
d'un premier axe de pivotement entre une posi- 
tion ouverte et une position ferm6e, chaque 
machoire (210, 212) poss6darrt une rang§e de 
dents (216), 
caract6ris6 en ce que 

I'instrument est destin6 a §tre ins6r6 par une 
canule dans le corps d'un patient 
la paire de machoires (210, 212) mobiles I'une 
par rapport a I'autre est raccord§e a un arbre 
allong6 (244), et il comprend 
un dispositif de manoeuvre poss£dant un levier 
(228) ayant une premiere et une seconde 
extr6mit6, raccord§ a I'une desdites machoires 
afin qu'il puisse pivoter avec elle, une bielle 
articul6e (232, 234, 240) raccord£e a ladite 
seconde extr6mit6 du levier (228), et une tige 
d'entralnement (238) montee afin qu'elle se 
d£place en translation entre des positions 
avanc6e et recuse et raccord£e a ladite bielle 
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(232, 234, 240), etdans lequel I'interconnexion 
de ladite tige d'entrafnement (238) et de ladite 
premiere mSchoire (210) par ledit levier (228) 
et ladite bielle (234, 232, 340) provoque un 
d^placement de ladite mSchoire (210) vers la 5 
position ferm£e lorsque ladite tige d'entraTne- 
ment (238) est d6plac6e vers la position avan- 
c6e et un d6placement vers la position ouverte 
lorsque. tadite tige d'entraTnement (238) est 
d6plac6e vers la position recul<§e. 10 

Instrument chirurgical de formation de sutures des- 
tine k placer une suture k tirant dans un intestin ou 
un autre trongon de tissu tubulaire, (Instrument 
comprenant : 15 

une paire de m&choires allong6es articul£es 
Tune sur I'autre a une premiere extr6mit6 afin 
qu'elles puissent basculer suivant un arc plan 
d'au moins 180° et assurer un serrage de part 20 
et d'autre du tissu tubulaire, 
chaque mSchoire ayant une rang6e de dents 
espac6es de dimension uniforme, chaque dent 
ayant une base et une crete, les deux rang6es 
6tant oppos6es, et 25 
la cr§te de chaque dent ayant un canal qui est 
parallfcle k la direction de la rang6e, tous les 
canaux de chaque rangSe 6tant a!ign6s afin 
qu'ils d6limitent par leur partie inferieure un 
passage pratiquement rectiligne pour la circu- 30 
lation d'une aiguille de traction de fil dans tou- 
tes les dents d'une rang£e, 
caract6ris6 en ce que 

Instrument est destine k §tre ins6r6 par une 
canule dans le corps d'un patient, et 35 
les dents des rangges opposes sont d6cal6es 
mutuellement afin que les rang§es de dents 
soient en prise lorsque les rrSchoires sont fer- 
m6es si bien que le tissu est courb6 entre les 
rangSes de dents et prend une configuration de 40 
forme ondul£e ayant une double 6paisseur de 
paroi de tissu recouvrant la cr§te de chaque 
dent, 

dans lequel le fond de chaque canal est suffi- 
samment proche de la base de la dent pour 45 
qu'une aiguille pouss6e k force dans le pas- 
sage lorsque les mSchoires sont series sur le 
tissu putsse traverser uniquement la paroi de 
I'ondulation de tissu qui est au contact de la 
cr§te de chaque dent et la recouvre, sans so 
p6n6trer dans la paroi suivante adjacente du 
tissu. 
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FIG. 31 
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